currently Chairman of the VC firm. (Walden International commands around $2 billion of investments in diversed areas including semiconductors, software and IT services, internet and digital media, and clean and emerging technologies.) In 2004, Lip-Bu Tan joined the Board of Directors of Cadence, and since 2009, he has served as its President and Chief Executive Officer. With an estimated worth of about $1 billion, Cadence is one of the world's leading suppliers of electronic design automation (EDA) products.
D&T: ''How do you explain that the EDA landscape is dominated by the United States? The three EDA giants, Cadence, Mentor Graphics, and Synopsys, all three are U.S. based, and also many start-ups are hatched in the United States. '' Tan: ''Good question. I think it is more historically determined. A lot of the EDA work originally came out of the large IDMs. Also, the VC model was, and still is, quite fundamental to EDA. Cadence itself is the result of the merger of several other companies, including SDA Systems and ECAD, Inc. All three EDA giants work with VC funding. The general way of working in EDA has been that a lot of the hard and innovative work is done in small start-ups that, if successful, are acquired and incorporated by one of the three EDA giants. There is, however, also interesting EDA work done in Europe and Asia, leading to medium-sized companies such as SpringSoft. '' D&T: ''In 2010, Cadence launched a vision called ''EDA 360''. Is the concept still valid? Is it evolving? Does it need to be reworked. . .?'' Tan: ''No, it is still valid, and we have been executing according to the plan. EDA 360 focuses on an application-driven design, which is currently a reality to many of our customers. EDA 360 looks at application-driven designs from the system, to the System-on-Chip (SoC), to the silicon. On the system side, Cadence is very successful with its Palladium hardware emulation, and now we are starting to have the virtual rapid system prototyping platform and the whole system-development suite, including hardware/software codesign and coverification. In the SoC domain, we are driving some of the key IP (Intellectual Property). We acquired Denali with DDR2/3 memory controllers and verification IP, and now we are moving into the high-speed connectivity and storage IP area. This is an important growth engine for us. Meanwhile, in our Silicon Realization Group, we continue to drive design in mixed-signal and advanced technology nodes, and we continue to invest in some core EDA technology, as that is very important. Last year, Cadence experienced growth of almost 23%, outgrowing the industry and taking market share away from others. '' D&T: ''It seems to me that the common denominator for making EDA tools in the back-end design is larger than it is at the system level, where different application domains such as mobile and automotive have quite diverse needs. Is it harder to make generic EDA tools that operate on the system side?''
Tan: ''Here we depend on cooperation with vertically integrated companies, such as Apple in the mobile domain and Oracle in the server domain. From the silicon side, we are able to give them strong support, while we are building up our support in the IP and hardware/software side. '' D&T: ''A lot of attention in the EDA community goes to the rat-race of the latest technology nodes. However, not all ICs need that latest technology node. It seems unlikely that a microcontroller for a vacuum cleaner would need 28 nm CMOS. This implies that we will get a larger diversity in technology nodes that require EDA support. What does Cadence do to support the older technology nodes?'' Tan: ''Even though we are pushing for the advanced nodes, the big volume production is still in 65 nm, and we are aware of that. Several of our leading customers want to see if we have our tools ready in case they want to move to the next technology node. This is especially important on the digital side, but also in mixed-signal, they want to drive performance and/ or power. Then we have to show our roadmap and make sure that we are ready if and when they are ready to move on. For advanced nodes, the tool requirements change. For example, double-patterning requires a lot of data and requires us to re-architect some tools. This is required for the advanced technology nodes, but the users of older nodes benefit just the same. Next to technology scaling, another important development is 3D chip stacking and the growing importance of chip-package interaction. We are investing quite a bit in 3D integration: our tool is ready, and we are working with the foundries. Clearly, 2.5D (EJM: active dies stacked side-by-side on a silicon interposer) will be starting, and in the long run, true 3D will be ready. In our Systems Group, we have the Allegro board-level tool, which is very important for packaging, especially in vertical markets such as mobile and automotive. '' Tan gets genuinely excited about the new mobile gadgets that are enabled by today's technology, as well as by the financial opportunities they are offering to VC investors. He used the opening keynote address at the CDNLive! event (where also this interview took place) to introduce the audienceVconsisting of Cadence customers and employeesVto the wearable and gear-mountable GoPro high-definition camera, which focuses on dare-devil outdoor activities, such as snowboarding, paragliding, and windsurfing.
D&T: ''Since 2008, has the financial crisis changed the VC landscape? Has the growing distrust of the general audience in the financial world affected VC investments?'' Tan: ''There was a downturn, two or three years ago, but recently, the market has been coming back strong. Walden International is doing very well. The year before last, we had 15 IPOs (Initial Public Offerings), last year we had a few, and this year we will have a very strong IPO pipeline for Walden. We also do M&A (Mergers & Acquisitions), and we are heavily investing in semiconductor start-ups. I am very excited about getting more fabless semiconductor start-ups. Overall, the VC industry is coming back, yes. '' D&T: ''And is the supply of capital sufficient, or is the market still cautious to invest?'' Tan: ''No, in general, I think the investment pace is increasing, however, the investment from the VC industry into semiconductors is declining by almost 84%, according to the latest GSA funding report. I would like to see that increase as semiconductors are at the heart of all these nice gadgets. The systemon-chip is so important and a lot of innovation needs to be done there. '' D&T: ''And you think the investments should be particularly in fabless start-ups?'' Tan: ''Yes, at least from the VC side. Let me give you an example of a spin-off from a research institute. MIT has a very strong many-core development. I spun that out under the name Tilera, addressing cloud and secure computing. Basically, it is a mesh network, to address the latency of the bus. Today, they offer 64 cores, but theoretically, it can go up to 1,000 cores. That excites me, so I get that funded, and then commercialize it. '' D&T: ''The bottleneck of many-core architectures seems to be in the programming of it. We know more-or-less how to do the many-core hardware, but exploiting the intrinsic hardware capabilities in software is tricky. '' Tan: ''Yes, that is correct. So, you need both hardware and software. '' Lip-Bu Tan is known as one of the pioneers of the U.S. venture capital concept in Asia. Tan: ''The concept is very new for Asian investors. You tell them: give me your money, I will manage it for ten years, you have zero say; when the fund makes money, I will take a 20% profit share, and when the fund loses money, we don't share the losses. That concept is unknown to Asian investors, who tend to be shortterm; ten years lock-out, are you crazy? Also, the governments do not know how to attend the tax incentive to capital gain. So, I had to educate the governments of Singapore, Malaysia, Philippines, Taiwan, China, and India. And I did, and that is why they call me the pioneer of VC in Asia. '' D&T: ''And the model is taking on?'' Tan: ''Yes. There is a lot of VC investing now going on in China, India, and Singapore. In China, the media, including internet portals, are controlled by the government. So, I created a structure that allows foreigners to invest, the socalled SINA model. Tan: ''From the VC side, I am looking at all of them. In addition to what you mentioned, we are also interested in cooling. Chips need more and more cooling, a fan is not going to be sufficient. We are looking at all of this, but it is not easy to make a return. And on the EDA side, Cadence pays attention to it, but it is not so much in our area of focus. Usually, we rely on the foundries and whether they are going to be manufacturing it. We keep our ears open to what's happening, so we can be prepared. '' Lip-Bu Tan serves on advisory boards of the universities he frequented himself as student, NTU and MIT, as well as of other universities, including Carnegie Mellon University (CMU) and the University of California at Berkeley (UCB). He is member of the board of trustees at NTU and CMU and of the School of Engineering Dean's Advisory Boards at MIT, CMU, and UCB.
Tan: ''Education is important to me. The number of student applications to engineering schools is declining. We need to inspire kids in high school to realize, boy, you can do all that fancy stuff rather than just social networking. A lot of young kids that come out love to go to Facebook or Google to work and there's nothing wrong with that, but I think it would be really good to have some portion of them doing real hardcore engineering and innovate some new ideas: we need that. '' D&T: ''Do schools today deliver scientists and engineers with the right skill sets?'' Tan: ''First of all, I grew up at the university campus and enjoyed my education there. It is always very stimulating to learn some new technology. Different schools have different emphases, and that diversity is good. CMU has a very unique school, with the combination of Computer Science and Engineering, Electrical Engineering, and Fine Arts. My two sons are studying there, and I am excited about that. UCB has a strong focus on wireless and synthetic bio; the latter is something of interest to me, as it is a new material with a lot of similarity to semiconductor fabrication. MIT intrigues me with their focus on energy and energy materials. At those universities, we review the curricula a lot, and we keep on updating them, to make them more fun and more applicable. From employers, we keep hearing that we are not producing the right talent as the industry has changed. '' D&T: ''What key knowledge or skill is missing then? Is it technical, communication skills, financial knowledge, or otherwise?'' Tan: ''It is not one single, particular, or specific area. For example, we have a debate in one of the schools about the importance of manufacturing. A lot of kids that come out of school are more theoretical, rather than hands-on, lacking focus on manufacturing. If we don't have that manufacturing skill set, we are going to lose that advantage in the United States.
Another area is what are the necessary innovative and entrepreneurial skills? Some schools are looking into how to stimulate that part of their curriculum, and look up to Stanford who has done a great job in this area. And then, how do Electrical Engineering and Computer Science collaborate closely in terms of curriculum, in order to support the growing importance of hardware/software co-design? There is not one right curriculum, it has to be tailored to whatever the school is good at and being focused on what they do well. One of the schools is considering extending its engineering Master program with business aspects, in order to create engineering management leaders, as opposed to pure engineers. '' D&T: ''Are there noticeable geographical differences in university curriculums in North America versus Europe versus Asia? It seems to me that in Asia, engineering is socially valued higher than at other continents. '' Tan: ''That is true, but it is also changing. In China, it used to be that all the ministers I met were very proud of their engineering titles. But now, the younger generation prefers: MBA, finance, and hedge funds. I was shocked, this was so disappointing! Even my two sons were saying: 'Dad, engineering is tough; our classmates are having fun while we need to study hard. ' My reply to them: yes, but you are solving real problems, there is another kind of mental reward. '' D&T: ''That is a great conclusion to an interesting interview. Thank you for your time. '' Tan: ''You are very welcome. '' h
